






















































'HQJDQ LQL VD\D PHQ\DWDNDQ EDKZD VNULSVL \DQJ EHUMXGXO ³,PSOHPHQWDVL
0HWULFV 3HUIRUPDQFH XQWXN 3HPEHQWXNDQ .HORPSRN SDGD 3HPEHODMDUDQ
&ROODERUDWLYH 3UREOHP 6ROYLQJ 6WXGL .DVXV 3HPEHQWXNDQ .HORPSRN
%HUGDVDUNDQ3HUVRQDOLW\7UDLWV´LQLGDQVHOXUXKLVLQ\DDGDODKEHQDUEHQDUNDU\D
VD\DVHQGLULGDQVD\DWLGDNPHODNXNDQSHQMLSODNDQ$WDVSHUQ\DWDDQWHUVHEXWVD\D






















XQWXN PHPIDVLOLWDVL SHPEHQWXNDQ NHORPSRN \DQJ RSWLPDO GDODP SHPEHODMDUDQ
1DPXQPHQJHYDOXDVLNXDOLWDVSHPEHQWXNDQNHORPSRNWLGDNVHODOXPHQJKDVLONDQ
KDVLO\DQJEDLN3HQHOLWLDQLQLEHUWXMXDQPHQHUDSNDQ PHWULFVSHUIRUPDQFHXQWXN
PHQJHYDOXDVL HILVLHQVL SHPEHQWXNDQ NHORPSRN GHQJDQ SHQJXNXUDQ NLQHUMD
SHPEHQWXNDQ NHORPSRN 0HQJJXQDNDQ GDWD GDQ SDUDPHWHU SHQJXNXUDQ
SHPEHODMDUDQ FROODERUDWLYH SUREOHP VROYLQJ XQWXN PHQHQWXNDQ JRDOV GDQ
FRQVWUDLQWV'DWD DNDQGLDQDOLVLVGHQJDQ UXPXVUXPXVSHQJXNXUDQSHPEHQWXNDQ
NHORPSRN\DLWXIRUPDWLRQPHWULFV \DQJWHULGLULGDULFRQVWUDLQWVDWLVIDFWLRQTXDOLW\
GDQ SHUFHLYHG IRUPDWLRQ VDWLVIDFWLRQ SURGXFWLYLW\PHWULFV GDQJRDO VDWLVIDFWLRQ





NHORPSRN GDUL  PHPLOLNL QLODL GL DWDV UDWDUDWD 3DGD JRDO VDWLVIDFWLRQ TXDOLW\
PHPLOLNL QLODL FRKRUW FXNXS WLQJJL  GHQJDQ VWDQGDU GHYLDVL 'DQ SDGD
IRUPDWLRQTXDOLW\ PHPLOLNLQLODLFRKRUW GHQJDQVWDQGDUGHYLDVL



















SHUIRUPDQFH RI JURXS IRUPDWLRQ 8VLQJ GDWD DQG PHDVXUHPHQW SDUDPHWHUV RI
FROODERUDWLYHSUREOHPVROYLQJOHDUQLQJWRGHWHUPLQHJRDOVDQGFRQVWUDLQWV'DWDZLOO
EH DQDO\]HGZLWK IRUPXODV IRU JURXS IRUPDWLRQPHDVXUHPHQW QDPHO\ IRUPDWLRQ
PHWULFVZKLFK FRQVLVW RI FRQVWUDLQW VDWLVIDFWLRQ TXDOLW\ DQG SHUFHLYHG IRUPDWLRQ
VDWLVIDFWLRQSURGXFWLYLW\PHWULFVDQGJRDOVDWLVIDFWLRQPHWULFVFRQVLVWLQJRIJRDO
VDWLVIDFWLRQTXDOLW\DQGIRUPDWLRQTXDOLW\,QWKHFRQVWUDLQWVDWLVIDFWLRQTXDOLW\IRU

















UDKPDW GDQ KLGD\DK1\D VD\D SHQXOLV GDSDW PHQ\HOHVDLNDQ VNULSVL LQL \DQJ
EHUMXGXO³,PSOHPHQWDVL0HWULFV3HUIRUPDQFH8QWXN3HPEHQWXNDQ.HORPSRN3DGD

























 2UDQJ WXDSHQXOLV ,EXGDQ%DSDN WHUFLQWD \DQJ VHODOXPHQGRDNDQGDQ
PHPEHULNDQ GXNXQJDQ EDLN LWX GXNXQJDQ VHFDUD PRULO PDWHULO GDQ
VSLULWXDOVHKLQJJDPHPRWLYDVLSHQXOLVXQWXNVHJHUDPHQ\HOHVDLNDQVNULSVL
LQL 6HUWD DGLN SHQXOLV 7LD \DQJ WHODK PHQGRDNDQ GDQ PHQ\HPDQJDWL
SHQXOLVXQWXNPHQ\HOHVDLNDQSHQJHUMDDQVNULSVLLQL
 %DSDN%XGL/DNVRQR3XWUR07VHODNX'RVHQ3HPELPELQJ,\DQJVHODOX
PHPEHULNDQ DUDKDQ GDQ GXNXQJDQ NHSDGD SHQXOLV VHKLQJJD GDSDW
PHQ\HOHVDLNDQSHQHOLWLDQGDQ VNULSVLLQL




















3HUPDWD . 'HZL $UQL 6DUL 'HOOD ,ORQD GDQ .DQJ +DULV \DQJ VHODOX
PHPEHULNDQGXNXQJDQXQWXNVDOLQJPHPEDQWXGDQPHQ\HPDQJDWLGDODP
PHQ\HOHVDLNDQVNULSVLLQL
 6DKDEDW VHSHUMXDQJDQ VHODPD SHUNXDOLDKDQ 5DQL 6XSULDQWL <XQLDUWL
0XVD¶DGDKGDQ7DV\D/HLOD70 \DQJVHODOXVDOLQJPHQ\HPDQJDWLGDQ
PHPEDQWX VHODPD SHUNXOLDKDQ VDPSDL PHQ\HOHVDLDQ VWXGL 6 GL ,OPX
.RPSXWHULQL
 7HPDQWHPDQNHODV&,OPX.RPSXWHU\DQJWLGDNELVDGLVHEXWNDQ
VDWX SHU VDWX \DQJ WHODK EHUMXDQJ VDPDVDPD GDUL DZDO PDVXN NXOLDK
VDPSDL PHQ\HOHVDLNDQ VWXGL 6 LQL GDQ DWDV VHJDOD \DQJ WHODK GLODOXL
VHODPDSHUNXOLDKDQGL,OPX.RPSXWHULQL
 7HPDQWHPDQ VHDQJNDWDQ 20,&521 \DQJ WHODK VDPDVDPD EHUMXDQJ
GDULDZDOPDVXNNXOLDKVDPSDLPHQ\HOHVDLNDQVWXGL6LQL
 *XUXJXUXGDQPXULGPXULG60.138%DQGXQJVHODNXWHPSDWSHQXOLV





 6HOXUXK SLKDN \DQJ WLGDN GDSDW GLVHEXWNDQ VDWX SHU VDWX \DQJ WHODK
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$FKDU\D $ 	 6LQKD '  $ 0L[HG 6WUDWHJ\ IRU &ROODERUDWLYH *URXS
)RUPDWLRQ DQG ,WV /HDUQLQJ2XWFRPHV -RXUQDO RI (GXFDWLRQDO 7HFKQRORJ\
6\VWHPV±
$WWKLUDZRQJ : 	 0DF&DUWK\ %  $Q DSSOLFDWLRQ RI WKH DQDO\WLFDO
KLHUDUFK\SURFHVVWRLQWHUQDWLRQDOORFDWLRQGHFLVLRQPDNLQJ,Q0*UHJRU\








+WWS&PV (GXFDWLRQ *RY ,O155GRQO\UHV%%





*ULIILQ 3 	&DUH ( $VVHVVPHQW DQG WHDFKLQJ RI VW FHQWXU\ VNLOOV
0HWKRGVDQGDSSURDFK6SULQJHU
+HVVH)&DUH(%XGHU-6DVVHQEHUJ.	*ULIILQ3$IUDPHZRUN











3XWUR % / 	 5RVPDQV\DK <  2FWREHU *URXS )RUPDWLRQ LQ 6PDUW
/HDUQLQJ (QYLURQPHQW $ /LWHUDWXUH 5HYLHZ ,Q  ,QWHUQDWLRQDO
&RQIHUHQFHRQ,QIRUPDWLRQ7HFKQRORJ\6\VWHPVDQG,QQRYDWLRQ,&,76, SS
,(((






6DDW\7 / 2QSRO\QRPLDOV DQG FURVVLQJ QXPEHUV RI FRPSOHWH JUDSKV
-RXUQDO RI &RPELQDWRULDO 7KHRU\ 6HULHV $   GRL

6DDW\7/$VFDOLQJPHWKRGIRUSULRULWLHVLQKLHUDUFKLFDOVWUXFWXUH-RXUQDO
RI 0DWKHPDWLFDO 3V\FKRORJ\   GRL 





3UHGLFW 'LVFXVV ([SODLQ 2EVHUYH 'LVFXVV ([SODLQ 3'(2'( 7HUKDGDS
%HODMDU ,3$ 6LVZD .HODV ,9 6' 1HJHUL  6RNDQHJDUD 8QLYHUVLWDV
0XKDPPDGL\DK3XUZRNHUWR
6ROOHU $  6XSSRUWLQJ VRFLDO LQWHUDFWLRQ LQ DQ LQWHOOLJHQW FROODERUDWLYH
OHDUQLQJV\VWHP,QWHUQDWLRQDO-RXUQDORI$UWLILFLDO,QWHOOLJHQFHLQ(GXFDWLRQ
,-$,('
6WXGHQW &HQWHUHG /HDUQLQJ ,PSOHPHQWDWLRQ 0DWUL[ E\ 'HYHORSHG IRU )6' 
)UHHSRUW ,/ E\ -HQQLIHU 'H-RQJ 0ROOLH )UHLGKRI 6DUDK +DVNHQ -HQLFH -DF
REV 3DW 6FKQHLGHU /DXUD 6WRFNHU .LP &DUWHU LV OLFHQVHG XQGHU D &UHDWLYH
&RPPRQV $WWULEXWLRQ1RQ&RPPHUFLDO  ,QWHUQDWLRQDO /LFHQVH















:LMD\DQWL 6 +  (IHNWLYLWDV 0HWRGH .RODERUDWLI 'DODP 3HPEHODMDUDQ
0HQXOLV%$+$6$'$16(1,
